We experimentally proved the existence of macroscopic coherences in Gaussian quantum states using a recently proposed criterion [1] . We show interferences with remarkable distances in phase space for squeezed, entangled and even for coherent states.
with two macroscopically distinct states, the generalized state is a three component coherent superposition of the form , the presence of generalized superpositions with a distance S in phase space has been proven ( G is a function of S).
is the average variances of the two outer regions associated with the regions I=+1 and I=-1 (see Fig. 1 , left), and is the variance of p. The states that have been investigated are the vacuum, the squeezed and the entangled states, all of which are proven to contain macroscopic coherence to some extent [2] . We have also investigated the sensitivity of the macroscopicality (the size of S) with regard to the degree of squeezing and purity of the squeezed states.
The existence of macroscopic coherence of Gaussian squeezed states was proven using the setup sketched in figure 2 (left) . For the generation of squeezed states an optical parametric oscillator (OPO) based on a periodically poled crystal was used [3] . Time series of the quadrature distributions of conjugate quadratures in separate runs were recorded. The variance of p as well as the variances and mean values for the distinct regions resulting after binning the outcomes of the x measurements was subsequently computed.
The data was investigated with respect to the distance S and different squeezing and purity levels. In figure 2 (right) we show the value of the left hand side of the inequality mentioned above vs. the distance S. Values calculated from the measurement data are depicted as symbols. The solid and dashed lines denote theoretical calculations of the behaviour of gaussian squeezed states with the measured variances. A value less than one (indicated by the horizontal dotted line) proves the existence of generalized superposition with this distance. The distance S=0.5 marks the border of what is achievable with a coherent state. The behaviour is investigated for the coherent state and different squeezed states, that were generated by different pump powers of the OPO. As the pump power is increased more squeezing is obtained. At the same time excess noise increases and the purity of the states drops. The best tradeoff between squeezing and purity is found for a pump power of 30 mW, which results in squeezed states of -5.7dB squeezing and a purity of 0.85. The purity shows its importance especially at the state of highest squeezing (pump power of 70 mW). Although -7.7 dB of squeezing are measured, generalized superpositions could only be proven with a maximum distance S=0.4 shot noise units (SNU), because the purity of the state dropped to 0.66. The coherent state shows a steep slope because of lack of squeezing and raises above 1 in the inequality for distances larger than 0.5 SNU. In addition we proved generalized superpositions in entangled states with a maximum distance of 0.30 SNU. The entangled states were produced by a different OPO system and suffered from reduced purity. 
